Introduction
This article provides a new representation for the probability generating functional (p&I.) of a regular infinitely divisible (i.d.) stochastic point process (s.P.P.).
The form of the p.g.fl. is motivated as a generalization of the Gauss-Poisson (G-P) process, first introduced by Newman [8] . The family of G-P processes on the real line R = R1 is studied extensively by Milne and Westcott [6] . They *suggest a generalization (cf. (2.4)) of the G-P family and cite certain difficulties involved in characterizing such a process.
The present development utilizes the characterization of i.d. s.p.ps. given by Kerstan and Matthes [2] and Lee [3, 41. [6] characterizes a G-P process as an i.d. s.p.p. having KLM (Kerstan-Lee-Matthes) measure concentrated on realizations with either one or two atoms in R. St is shown in Section 3 that the generaBizatioi1 of the p.g.fl. of a G-P process given by (3,2) is the p.g.fl. of an i.d. s.p.p. having KLM measure concentrated on realizations with finitely many atoms in R. The new p.g.fl. representation (?.2) is characterized by a sequence of Bore1 product measures satisfying certain consistency conditions which ensure existence of the KLM measure.
Background and preliminaries
For simplicity, we shall limit attention to one-dimensional s.p.ps. on R. Extensions to more general spaces should be clear. Let 2 = (0, 1,2, . . . } and 2, = 2 \ (0). Let JY be the class of all measures, defined on the Bore1 o-field 3' = $3 of sets in R, which take values in 2 on compacta. Take BN to be the smallest u-field of sets in JY generated by the Bore1 cylinder sets of the form
where m EZ+, Al ,..., A,, E 3, and kI ,..., k,,., E 2. A stochastic point process (s.p.p.) is defined to be a measurable mapping X from a probability space (In, .$ P) into (Jlr, 93,), and we denote-by P the induced probability measure S(X-'). By a standard abuse of notation, .X(A) is taken to mean N(A) for N = X(o), i.e. the space (a, &, 9) is suppressed. Define the class of measurable functions V={&OQtjSl,VtER, and 3compact A E 9 3 J(s) = 1. V's E R,A}.
The probability generating functional (p.g.fl.) of an s.p.p. X is defined by
where Nof = JR f(t)N(dt) and 6 E V. If e(t) =O over some set A we take G[t] = 0, unless X(A ) = 0 as. in which case we take G [e] = 1. A detailed treatment of pg.%. is given by Westcott [9] .
It is well known that an s.p.p. X uniquely determines its p.g.fl. G and rhat, conversely, knowledge of G determines the probability measure P of X (see [7] ). In particular, define for arbitrary tn E Z,, disjoint bounded AI,. . . , A,,, E 9, and ZI, . . . ,2, 'E [O,l] the function T,,, E V by
.
determines the finite-dimensional distributions of X. The following lemma characterizes those functionals on V which are p.g.fls. of s.p.ps.
Lemma 2.1. (Westcott [9, Theorem 41) . If G is a functional defined on V which is We next make precise the notion of a regular i. 
Theorem 2.4 (Milne-Westcott).
Let Q1 and Qz be symmetric signed Bore! measures defined on R' and R ', respectively. A functional of the form Denote the Bore1 a-field of sets in R k by Wk, and take 3 = 9'. By a Bore2 signed measure on R k we mean any signed measure defined on (R ', % k, which is finite on compacta. For each k E 2, a&. nk = (n,, . . . , nk) E i?l, liet Qk ( l ; nk) be a Bore1 'signed measure on R k, and define the signed measure A,( Proofs To show the necessity of (C,) and (C,), first rewrite (3.2) in the form By Lemma 2.2 and regularity, the p.g.fl. of the process can also be written as where each Qk (. ; nk ) is a symmetric Bore1 measure on R ok and the Qk 's jointly satisfy, the conditions (C,) and (Cz).
We next show that the p.g.fl. (3.2) can be expressed in an equivalent form which contains (2.4) as a special case.
COrOkU'y 3.3. Let (Hk};=l be a sequit &A of y s mmetric Bore1 signed measures defined, tespectively, on (Rk )t= I, The functional G on V given by
. It is worthwhile to derive the forms of LY and n for a regular id. s.p.p. using the new p.g.fI. representations. The definition of regularity given earlier is equivalent to the condition that 
